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Abstract  
The problem of weeds in an agro-ecosystem is enormous; causing yield losses in crops and great financial demands 
controlling them with manual labour and/ or herbicides, hence the trial of a low cost cultural approach. Field trials were 
conducted in 2009 and 2010 to evaluate the effect of weed management void of bioterrorism and environmental disturbances 
on the growth and yield of cucumber and maize in Abakaliki, located at latitude 06o 19’ 407” N, longitude 08o 7’ 831’E, at an 
altitude of 447m above sea level, with annual rainfall of 1700mm-2060mm, spread mainly between April and October. The 
experiment was a 3x2 factorial in a randomized complete block design (RCBD), in four replications. Results showed that fruit 
number per plant (15.5/plot) and fruit weight per fruit (0.38kg/fruit), were significantly (P=0.05) higher where sole cucumber 
was not weeded (13.5/plot and 0.32kg/fruit) than where sole cucumber was weeded. However, intercropping cucumber with 
maize did not significantly improve the growth characteristics of either cucumber or maize irrespective of whether weeded or 
un-weeded. On the other hand, un-de-husked and de-husked cob weights of maize were higher where sole maize was 
weeded (39g and 29g) and where it was intercropped with cucumber and weeded (28g and 21g) than where it was planted 
sole and weeded (26g and 20g) and where it was intercropped with cucumber un-weeded (23g and 19g). The suppressing 
effect of cucumber on weeds was not impressively demonstrated on maize yield. However, more income was realized from 
the sale of cucumber fruits from the un-weeded plots which showed that weeds did not affect its yield. On the other hand, 
less fruit yield was recorded from the weeded plots of cucumber showing weeding may not be required in cucumber plots 
after a certain growth stage. 
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INTRODUCTION 
 
Intercropping is the growing of two or more crops in close 
proximity to promote interaction between them and is practiced with 
the aim of maximizing plant cooperation rather than plant competition 
for maximum crop yields per unit area (1). The advantages of 
intercropping include; greater system resilience by the interplay of 
different crops (2-3), greater production at crop edges (4), reduced 
insect pest incidence (5-6), reduced disease transfer (7, 8, 3) and 
delivers environmental benefits such as greater soil and water 
conservation potential (9, 2, 10, 11). Despite the advantages of 
mono- or sole-cropping (12-13) such as reducing input use, weed 
control with selective herbicide, ease of mechanization, etc., 
intercropping is still a common practice among the smallholder 
farmers throughout the tropics (14) in the past decades. Harwood 
(15) stated that intercropping increased productivity per unit of land, 
offered better utilization of resources, minimized risks, reduced weed 
competition and stabilized yield. All together, any cultural practice 
that increases the growth vigour of crops will discourage competition 
from weeds. Several factors influenced the intercropping of crops 
such as maturity of crops, planting density, time of planting as well 
as socio-economic status of the farmer and the region (16).  
Arnon (17) reported that for food crop production, intercropping is 
frequently used and the system varies from locality to locality 
depending on the farmer’s total resources. Smallholder farmers 
routinely intercrop cereal staple crops (maize, sorghum, millets, etc.) 
with vegetable crops (pumpkin, squash, gourd, cucumber and water 
melon) and legumes (beans, cowpea and groundnuts). It has been 
reported that pumpkin, cucumber and water melon are the most 
popular vegetable crops intercropped with other staple cereal crops, 
being vine prostrate and dense crops which have the potential to act 
as live mulch to suppress weed germination and growth, and reduce 
moisture loss from the soil under the cereal canopy. Evidence of 
better weed control is reasonably clear where intercropping provided 
a more competitive effect against weeds either in time or space than 
those of mono-cropping (2). 
Weeds are naturally occurring plants that are injurious in 
agricultural systems (18). Most weeds are opportunistic, filling in 
voids in the farm and can only grow or exist if there is space for 
them. Weeds harbor insects and disease organisms, serve as 
alternate hosts to pests, compete with crops for nutrients, moisture, 
light and space (19), they may increase insect and disease damage 
to crops, decrease the quality of crops, or cause harm to animal 
health that feeds on them. Weeds reduce crop yield and quality by 
competing with the crops (20). Despite yield stability, or risk 
spreading advantage in intercropping the most important is the 
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possibility of better control of weeds, pests or diseases. The weed 
aspect is relatively straightforward, better control being possible 
where intercropping provides a more competitive community of crop 
plants, either in space or time, than sole cropping (21). Studies have 
shown that prostrate crops like Egusi melon suppressed weeds and 
reduced early weeding in maize (22, 23), cucumber intercropped 
with Okra reduced weed infestation (24), and pumpkin intercropped 
with maize reduced weed growth in the plots (25). In view of these 
observed and advantages of intercropping, studies were carried out 
to investigate the effect of weed management on the growth and 
yield of cucumber intercropped with maize in Abakaliki. 
 
MATERIALS AND METHODS 
 
Field experiments were conducted at the research farm of 
Department of crop production and landscape management, Ebonyi 
State University, Abakaliki, located at latitude 06o 19’ 407” N, 
longitude 08o 7’831”E and at an altitude of 447m above sea level. 
The rainfall pattern occurs in two peak periods with very short break 
usually in August (August break) with a total annual rainfall of 
1700mm-2060mm. The predominant weeds observed in a quadrant 
on the farm as identified by the University Herbarium, included 
elephant grass, sida weeds, calapogonium, pureria, goat weed, 
carpet grass, etc. and many other less important ones. The design of 
the experiment was a 3x2 factorial laid out in a randomized complete 
block design (RCBD) in four replications. The plot size was 2m x 2m 
with total land area of 96m2. Six treatment combinations were 
involved: maize sole weeded (COM1W1), maize sole un-weeded 
(COM1Wo), cucumber sole weeded (C1MOW1), cucumber sole un-
weeded (C1MOWO), maize + cucumber weeded (M1C1W1) and 
maize + cucumber un-weeded (M1C1WO). Maize (Oba Super II) 
was planted at a spacing of 75cm x 25cm while cucumber (Poinsett 
76) was planted at a spacing of 50cm x 30cm. Blanket application of 
a compound fertilizer (NPK 15:15:15) was made to augment the 
native soil fertility at the rate of 400 kg/ha. Weeding of the sole plots 
was manually done at three weeks interval while the intercropped 
plots were left un-weeded. Data collected were analyzed using the 
analysis of variance (ANOVA) procedures described by Steel and 
Torrie (26) while mean separation for detecting significant 
differences between means was done using Fisher’s least significant 
difference (F-LSD) according to Carmer and Swanson (27). 
 
Table1: Effect of weeding practice on the growth and yield parameters of 
cucumber intercropped with maize. 
 
 Fruit  Fruit  Days to No of  Leaf area Vine 
length 
Treatment  No/plot Wt/fr
uit(k
g) 
Flower 
initiation  
Leave
s/plan
t 
(Cm2) Cm 
C1MOW1 
C1MOWO 
C1M1W1 
C1M1WO 
13.50 
15.50 
12.75 
11.70 
0.32 
0.38 
0.29 
0.22 
30.55 
35.68 
33.55 
21.45 
43.85 
54.35 
37.10 
37.00 
81.63 
83.73 
80.68 
75.53 
57.37 
64.65 
46.80 
51.00 
 F-LSD(P=0.05) 1.83 0.01 ns ns ns ns 
 
Key: C1WoW1 = Weeded sole cucumber; C1MoWo = Un-weeded sole cucumber; 
C1M1W1 = weeded cucumber intercropped with maize; C1M1Wo = Un-weeded 
cucumber intercropped with maize.  
 
 
 
Table 2: Effect of weeding practice on the growth and yield parameters of maize 
intercropped with cucumber. 
 
 Plant Ht No of  Leaf 
area 
Left 
area 
Cob wt Cob wt 
Treatment  cm Leaves (cm2) Index Undehuske
d(g) 
Dehusked 
(g) 
COM1W1 
COM1WO 
C1M1W1 
C1M1WO 
179.25 
166.50 
160.35 
160.50 
13.38 
13.38 
13.75 
11.69 
132.09 
117.35 
121.24 
107.83 
4.26 
3.44 
3.55 
3.24 
 
 
 
 
 
 
 
 
F-LSD(P=0.05) ns ns ns ns 0.09 0.02 
 
Key: C1WoW1 = Weeded sole cucumber; C1MoWo = Un-weeded sole cucumber; 
C1M1W1 = weeded cucumber intercropped with maize; C1M1Wo = Un-weeded 
cucumber intercropped with maize.  
 
Table 3: Cost analysis of weeding practices in cucumber production and income 
from cucumber yields. 
 
 Weeding cost Fruit 
wt 
Fruit Income Price  Actual 
Treatment  
Un-weeded 
(N50/plot) 
- 
(kg/ha) 
14725 
No/ha 
38750 
N/ha 
1,178,000
N/kg 
80.00 
Income (N) 
1,178,000 
Weeded  125,000 10800 33750 864000 80.00  739000 
 
RESULTS AND DISCUSSION  
 
The effect of weeding practices on the growth and yield 
parameters of cucumber intercropped with maize is summarized in 
Table 1. The weeding treatment and intercropping of cucumber with 
maize did not significantly (p= 0.05) improve the vegetative growth of 
cucumber but the fruit number per plot and fruit weight per fruit were 
improved. Un-weeded sole cucumber gave the highest number of 
fruits per plot (15:50) and consequently the highest weight per fruit 
(0.38kg), while the weeded sole cucumber followed with 13.50 fruits 
per plot and 0.32kg per fruit. The low yield parameters observed in 
the experiment was not in consonance with reports from Ofosu-Anim 
and Limbani (24) that the fruit number of cucumber was higher under 
intercropping with Okra than under sole cropping.   
Maize yield parameters were consistent with weeding practices 
(Table 2). As in the cucumber, the vegetative growth of maize was 
not significantly different whether weeded or not. The un-de-husked 
weights of maize cobs ware higher under weeded sole maize and 
under weeded intercropping than under other treatments. This was 
expected because weeds have been reported to have caused low 
yield in maize, but weeding could improve yield from 40% to 46% 
(25), and may increase up to 50% (28) or up to 17.9% (29). Weeding 
prevents yield losses in maize (20). 
Friesen (30) reported that in field experiments during 1975 to 
1977, the final yield of cucumbers was unaffected when a naturally 
occurring weed infestation remained in the plots for the first 12 days 
after emergence in 1975 and for the first 24 days in 1976 and 1977, 
provided the crop was kept weed-free subsequently. This means that 
there was no loss of yield caused by weeds that emerged later in the 
season, indicating that the critical period of weed interference was 
therefore between 12 and 36 days after crop emergence. Therefore, 
the unaffected yield obtained here must have been because the 
cucumber plants were able to outcompete the weeds (32) before the 
critical period of weed interference (between 12 and 36 days) after 
which subsequent weed growth did not lower the yield. Weaver (31) 
reported that cucumber yields were reduced if plots were not kept 
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weed-free for up to 4 weeks after seeding or if plots remained weed-
infested longer than 3-4 weeks. In other experiments, cucumber 
yields were reduced significantly when only 5% of the weeds were 
allowed to remain in the plots longer than 24 days after crop 
emergence (30).  
Cucumber by its growth nature (prostrate) could be significant 
cultural and biological technique for weed management in most food 
crops. The money spent weeding food crop farms either through 
herbicide or manual weeding could be saved by the use of cucumber 
(Table 3).  Whereas more income was realized where weeding was 
not carried out under sole cucumber crops, it became clear that 
cucumber farms may be left without weeding yet expecting more 
income. Hopefully, increasing the cucumber density in intercropping 
system could help maize yield more than observed in this 
experiment. The high point of this report was the income analysis of 
the proceeds from weeded and un-weeded plots (Table 3). The 
result showed that weeded plots did not justify the practice by the 
number and weights of cucumber fruits. It was suspected that during 
weeding the fruiting process may have been disrupted or the vines 
disoriented. The undisturbed (un-weeded) plots had more fruit 
number and fruit weight which converted to more income. While 
14,725 kg/ha of fruits were obtained from the un-weeded plots, only 
10,800 kg/ha was obtained from the weeded plots and when the cost 
of weeding (N125,000) was subtracted from the income (N864,000) 
realized from the weeded plots, the actual income went down to 
N739,000 as against N 1,178,000 from the un-weeded.  
We therefore conclude that zero weeding management can be 
practiced in cucumber farms and could be used effectively as a 
biological weed control in intercropping systems. This is based on 
the report of Dittmar and Stall (32) that “establishing a good crop 
stand in which plants emerge and rapidly shade the ground is an 
often overlooked tool for reducing weed competition. The plant that 
emerges first and grows the most rapidly has the competitive 
advantage.” Cover cropping has been a common practice in weed 
management (33) among the small holder farmers with declining 
work force. Cucumber proves to play a double role; smother weeds 
and produces high valued fruits for nutritional well being and income 
generation. 
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